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RESEARCHMEMORANDUM

RESULTSOFTESTSTODETEMINETHEEFFECTOFA CONICALWINIEMIELD

ON THEIRAGOFA BLUX!?BODYAT SUPERSONICSPEFJX

By SidneyR, Alexander

SUMMARY

Testshavebeenconductedtodeterminetheeffectofa conical
windshieldon thedragofa bluffbodyat supersonicspeeds. The
followingoonfi@rationswereinves@ated: a sharp-nosefuselage
withstabilizingfins, a blunt-nosefueelageobtainedby rounding
offthesharpnosetoa hemisphericalMmpe, anda blunt-nose
fuselagewitha conice2point,orwindshield,havingthesamenose
an~e as theGriginalsharpnoseandsupportedat thesameposition.
Theresmltsshowedthatat a Machnumberof1.37theconicsJ.-wind-
shieldandthesharp-nosebodieshaddragcoef.?icients6 and2/per-
centlowerthentheblunt-nosebody,respectively.Neera Mach
numberof1:0,thedragof thebodieswasnotappreciablyaffected
by thenoseshapestested.

rNmoIIJcTIoN

As partofan investigationtodetexmine‘thecharacteristics
offreebodiesat supersonicspeeds,preliminarytestshavebeen
made3Y theLangleyPilotless4ircraftResearchDivisionon
WallopsIslandjVa.toevaluatetheeffectofa conicalwindshield
on thedragof a bluffbody. Theuseofa windshield.of thetype
testedwassuggestedaea possiblesimplemeemsof increasingthe
effectivefinenesszati.oofa fuselagewithlittleincreasein
structural.weight.It wasthoughtthattheconicelpointwould
eliminatetheintensenormalshockordinarilyfoz?nedat thenose
ofa bluntbodyandwould,throughtheactionof itswake,effec-
tivelyincreasethefinensssratioof sucha body. In addition,
if thedragofa bluntnosecouldbeminimizedinthismanner,the
problemofforwardvisionof eitherseekerunitsorpilotsin
supersonicaircraftwouldbe simplified.
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MOIELSANDTHf5 a“?

Therocket-propelledtestbodieswereabout5 feetlow and
~ inchoaindiameterandconsistedofidenticalwoode..aftarbodie~
andfinetowhichthe~arigus noseshapes’wereatt::chtijd.Thea080
ehspeetxstedconsistedofa shaup.:KJ6Qof-appro..fim~t+ycircular
arcprofile,a bluntno6eofhamiqherica+shape,@ thibluni “-
no~owi-:;h.asmallconicalwindshieldhavingthe2WI0nom angle
ad Gupyortedat thee-nepo~itionM ~haoriginal sharpno~c.
Thefuselageswero’rmdehollowtoaccommmhtothepropulsionunit,
.1utar&Lrd3.2~-inchMk.-7aircr:.ftrocketmctor{.dcn?elopinga
constantthrustofshout2200-pou,ndsforO“.&(sotiondatan abi.ent
prei~tionhmpsratureof@o-I’~-_Thefo~ stabilizln~finswore
q.M_lyspicedaroundthe’rour-df@achf’uEwh~3andconsietojl
of’flatsurfaceswithroumdcdltidingedgesawoptbackh?”w.d
trailingedgescutoffperpendicubrto-@o surface;Tho gr-mal
bodycx’ran,gmmntmd~tlnoncgaMqms tsstedarosho~ int’iguro1,
Photographsof‘tl.mbodies~e +0Mwn\nfi,r~ 2)”o.a.&a C1OSC-UP
of Me al.uuinumcomicalwir.fi~hio~&”and-bin@.’~s she@ infi~e ~;
TwomodEM of.uachbo6yconflguationWcr+teotod.;
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RESULTSANDDISCU’3310N ..

Thetestresultsarepresentedinfigures6 and7. Fi@re 6
showsthevariationof theflecelerationoflihGv:wLou3modelswith
velocity,Thisplotintlcatestheconsletmncyof thatitsandthe
prolxibloerrorinthertisultantv~lueof.@*+coefficientby
compringthedatafor~imiln’oon?i~~tio.w-,A Uin@_eCl&C)WW3
fairedthrouglhtcwtpointsfor
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fairedvaluesof deceleration,thedragcoefficientendcorresponding
Machnmdber01’eachbodyconfigurationwerecalculatedandplotted.
Thisplotispresentedinfigure7. The valuesof dragcoefficient
arebasedon thef’rentalareaof thefuselage(0.1364sqft)and
includethedragof thefin~.

Theresultsinfigure7 indicatethatthedragcoefficientof
theblunt-noseandconical-windshieldconfigurationsislittle
affectedhy thenoseshapeata Machnumberofapprox~tely1.0.
~thoughno dataareavailabletoindicatetheeffectof thesharp
noseon thedragof thebodyin thisrangeofMachnumber}~Ais
effectisprobablyalsosmall.At higherMachnumbers,thedrag
coefficientof thesharp-nosebodydecreasedslightlytoabout
0.61,whereasthedxagcoefficientof theblunt-nosebodycontinued
b risetoa valueof0.8kat themaximumvelocityobtained.
At a Machnumberof1.37thebag coefficientof theconical-wind-
shieldbodywas94 percentof the-dragcoefficientof theblunt-noBe
body. At theseineMachnumber,thetiagcoefficientof the
sharp-nosebodywasabout73percentof thatobtainedforthe
blunt-nosebody.

It shoul.dberealizedthattheresultsof thesetestsare
an indicationof theeffectivenessof thistypeof deviceand
furtherinvestigationtodeterminean optimumarrangementshould
be made.

CONCLUDINGREMARK5

Teststodeterminetheeffectofa conicalwindshield
dragofa bluffbodyat supersonicspeedshavebeenmade.

on ‘tie
Forthe

threenoseshapesinvestigated(shaq-nose,blunt-nose,and
conical-windshield)theresultsrevealthatat thegreatest
comparablevalueofMachnumberobtained(M= 1.37)theconical
windshieldandthesharpnosereducedthedragof theblunt-nose
bodyby 6 and27percent,respectively.Neara Machnumber
of 1.0,thedragof thebodieswasnotappreciablyaffectedby
thenoseshapestested.

LangleyMemorial!+eronauticalLaboratory
NationalAdvisovCommitteeforAeronautics

LangleyField,Va.
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Figure 1’.- Generalarrangementof test body
investigated; Fin area (exposed] = 136.5
weight (burnt out ) = 28.8 pounds.
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Fig. 2aNACARM No. L6K09a.
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Figure2.- views

Sharp nose.

of body configurations.
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(b) Blunt nose.

Figure 2.- Continued.
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(c) Conicalwindshield.
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Figure 2.- Concluded. I ..
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Figure3.- CJ.ose-up of c’onicalwindshield and boom,
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(a) Launcherwith conical-windshieldbody
in rack.

Rig. 4a,b

(b) CW Doppler radar .
(AN/TPs-5).

Figure 4;- Views of launcher and CW Doppler radar.
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Figure 5.- Typical velocity-timecurve.
Sharp-nose configuration.
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